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= IN THE MATTER OF 

| us PATENT APPLICATION NO. 

i 09/700,240 

| piLED 12 DECEMBER 2000 

IN THE NAME OF BURLING et al 



gTATtTTOR Y r.grr.ftRATION 



X p r iaul Jacfcson, of 172 Church End, Cherry Hinton. 
Ca^ridge Cb\ 3LB. united Kingdow herehy dedare as foUows: 

, ! uiB alarded a degree in Chantry and Ocular Physics 
by t he University of Nottingham United Kingdom in I,,? and was 

J„ ■ i«« steel" by the School o£ Mechanical, 
sintering otj Staanleas Steel By university 
M aterials, Maturing and Engineering Manage— Un^r £Y 
o£ KottinghaA. United Kingdo. in 2 00 2 . I » — 
^« o £ thj institute of Materials, Minerals and Mr^ng. 

2 j te „ Len alloyed by TWI «*.'. a related to The 

welding XnatLute the assise for us patent application no. 
^ .hereinafter the plication,. sincere. C^rently, 

'Z the position of senior P ro,ect L eade, 

^.^KiiiMea include research in tne 
and Processed and my responsibilities inci 

field of higj temperature materials. 

3' i am faliliar with the subject matter of the Application 

„e befn involved - ^ t8Stin9 

■ • rn t n e Apolication, and an tne 

oroduets according to tne "P- 

■ n - L-«n of those products under the trade name 
coromerciali sit ion of those P 

f 

iread and understand the objections raised in the 



Barrikade. 



4 . 1 have 



Z2 39Vd 
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' -i -nni ^ Bue d bv the United States- 

office Actiorf dated 28 April 2003 issued ^ ^ 
Office acliwh . understood the 

Patent and TrkdeTnar* Office, and I have read ana 
discloS u r e i^Brlri* patent no. ,3,,, to. OT Carpenter. 

B the twoLep coating -ehpd diadoe.d by Carter differs 

ro. L Jo-.t* .ethod clawed in the 
^ , Ithod recces siting <~- *~ 
H the ,4e — <~ texture) of hi. coat in, ™ . 
ie silicate of soda (also fcnovn a S . sodiu. silicate) , in order . 
ie. siUea j DarticleS , the siting being conducted » a 

to coat vermaiculite particles, ^ , , . .. h<Sl 

Jlr kiln T m «-*««=. the tW °- S " P meth ° d * 
^ ti l ,U net retire o £ the coating — ial - 

as a final heatinS and/ ° r 9 • ,.d in a 

eigni^canJ lower textures than those experienced 



rotary kiln 



, in ordel to de,nonstrat« the di££eren=es between the «o 
«t*d.. on tL behal£ o£ TWI X .-i-i— 

Technology J*.. of Staffordshire. United ***** (hereinafter 

of ver^culL binder, and ver*ieuUte partid 

attribution J according to the invention 
^Ucation. xt *ae nectary to cession Tirade * . c^r 
^ the Ruction of the Carpenter ^thod be=au.e TW! Ltd. 

does not own a rotary kiln.. 

, in ordej to give the be.t P =s £ ible chance £or the Carpenter 

.met. — — - n;:;;; letr-^ 

binder avail+le to the .ystem. re=ultxng in by. ■ 
silicate in t ^ product. The ^thod was carried out 
stages, ae fallows: 
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300 9 vermiculite (Dupre Micaf il .applied by Microfine Mineral*, 
at least 80 weight % retained between 2.8 and 8 mm) was dry mixed 
with 555 g dty sodium silicate powder, and added to a rotary 
kiln The r|tary kiln «ae operated with a 8-00'C hot zone (ie. 
above the gl^* transition temperature of sodium silicate) and 
a rotation sjjeed of 3 revolutions pfer minute. 

!l - 

J 

Thermograde reported that adhesion of vermiculite granules to the 
inner tube o| the kiln occurred within 10 minutes, and became 
worse until tke tube became blocked after approximately one hour. 
The coated material had to be manually extracted from the tube. 
A -mail deposit remained in. the. tube which was fused quite 
strongly to its surface, but it Was thought that it should be 
possible to Jetnove this residue by immersion in dilute acid. On 
inspection, tke vermiculite granules obtained could be seen not 
to be coated homogeneously with the silicate binder. The 

resulting priduct is shown in Figure 1 attached hereto. 

i . 

3 

Stage 2 j 

250 g of the] pre-coated vermiculite obtained from Stage 1 was 
mixed with 4 g dry sodium silicate powder, in order to produce 
* final; dry] product containing 65% by weight sodium silicate. 
. The mixture |was. poured into a porous stainless steel mould, to., 
which uniaxial pressure wa S applied while heating to 800-C for 
three hour.. \ On inspection, the product could be seen not" to be 
bonded throughout its thickness Th* resulting product is shown 
in Figure 2 Attached hereto. 

8 For comparison purposes, a two-stage process as claimed in 
the Application was carried out, using a -lightly lower amount 
of sodium silicate binder (to give a dry product containing S3 
weight % binder), and the same grade vermiculite. Similar 
results would have been achieved at higher amounts of sodxura 
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silicate bindlr, and in particular at 65 weight % sodium silicate 
binder as usek in the reproduction of the Carpenter method. • The 
process was Conducted as follows: 

Stage 1 j 

150 9 a. aboi verndculite (Dupre Micaf il supplied by Microfine 
Minerals, as above) was mixed with 225 g Barrikade 10 Binder 
"(supplied by Forafix Ltd.) and dried at itfp-C for two hours. 
Barrikade 10 Binder is a commercial liquid sodium silicate 
binder, and j is the binder used in the commercial process 
according to the Application. On inspection of the product the 
vermiculite |as homogeneously coated with binder. The product 
obtained is sjhown in Figure 3 

Stage _2_ 

240 9 of pre-Lated vermiculite (obtained from Stage 1) was 
nuxed with J 5 g Barrikade 10 Binder and dried under pressure 
overnight at 100 °C. The product obtained was bonded throughout 
its thicknee], and is shown in Figure 4. 

9. As is evident from a comparison of Figures 2 and 4, the 
products obtlined by tne two different methods are 
significant! j different, the product obtained by the method of 
the Application having an' integral structure bonded throughout 
its' thicknesi'. Furthermore, the product obtained by the 
Carpenter melhod could be broken manually, simply by hitting 
the product lith the palm of the hand. In contrast, the 
commercial sirrikade product, made according to the 

typically has a compressive strength in the range 



Application, 
550 to 600 



t 



X0 . Furthermore, from a practical standpoint, in view of the. 
difficulties encountered by Thermograde in reproducing the 
Carpenter melhod, and in particular the blocking of the tube 
of the rotarl kiln, I doubt that the Carpenter method would 
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commercially j^iable, at 
used in the implication 



least in relation to the vermiculite 



Declared by |- 



S Dr Paul Jackson 



Dated 
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Carpentry Method 
figure 1 | 
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